Plants that are stressed can cope with a subsequent stress a bit better, a process termed priming (L€ amke and B€ aurle, 2017) . The ability to acquire tolerance to a stress is separable from the ability to retain memory of a stress, as deduced by studying mutants such as FORGETTER1 . The heat shock response has several components: heat shock transcription factors (HSFs) that are activated upon a heat shock and are thought to be master regulators, as they subsequently induce transcription of numerous target genes, including those encoding heat shock proteins. These master regulators also induce expression of an additional heat shock transcription factor, HSFA2, which functions in heat stress memory (reviewed by Ohama et al., 2017) .
In the highlighted paper (Liu et al., 2018 ) the groups of Yee-yung Charng and Isabel B€ aurle used transcriptome profiling to determine the genome-wide extent of heat stress-induced memory. Yee-yung has studied temperature stress responses since he started his group at the Academia Sinica of Taiwan in 1998. His group identified genetic components involved in heat stress memory, namely Heat-Stress-Associated 32-kD protein (HSA32) and HSFA2 (Charng et al., 2006 (Charng et al., , 2007 . To further explore heat stress memory, Hsiang-chin Liu, a postdoc, and Siou-ying Lin, a masters student, initiated a transcriptomic approach. Isabel has studied the molecular basis of plant heat stress memory since 2009, when she established an independent group, first at the John Innes Center in England and currently at the University of Potsdam in Germany. As a postdoc with Caroline Dean, she worked on vernalization, an environmentally-activated epigenetic memory. She and J€ orn L€ amke, a Ph.D. student and later a postdoc in her group, had shown that histone modifications and HSFA2 were important for stress memory, and had characterized the transcriptional stress memory for a few selected genes (L€ amke et al., 2016; L€ amke and B€ aurle, 2017) . How did the collaboration between Yee-yung and Isabel come about? When Isabel visited Academia Sinica in 2016, she and Yee-yung realized they had both been working on complementary aspects of how transcriptional memory of heat stress is regulated, and therefore decided to join forces.
They measured gene expression levels in 4 different samples, as shown in the left panel of Figure 1 . After a triggering (T) heat shock, they identified about 600 genes that were more highly expressed than in the untreated (na€ ıve, N) sample, and about 800 genes that were less highly expressed than in the N sample. However, in plants that were primed (P) with a heat shock and then allowed to recover, there were only about 80 differentially expressed genes. The number of genes with a transcriptional memory of the heat shock were deduced by comparing expression levels in the Primed and Triggered (P+T) sample with expression levels in the T sample. There were 89 such genes; those with a positive response were grouped. The first group, denoted as (+/++), were more highly expressed after a trigger, whether primed or not, while the second group, denoted as (0/+), were only more highly expressed if they had been primed. They next compared the expression levels of the (+/++) and (0/+) classes in the N and P samples in both wild type and the hsfa2 mutant and showed that the transcriptional memory was lost in the mutant. They also showed that the gene expression level changes occurred rapidly, within 15 minutes of the heat shock. They found that one of the heat stress memory genes, ASCORBATE PEROXIDASE2 (APX2), could retain the transcriptional memory for up to a week, while other memory genes (e.g. XTR6 andMIPS2) retained the memory for 3-4 days. As Isabel's group had shown that histone H3 lysine 4 methylation levels were higher after a priming heat shock (L€ amke et al., 2016) , they used APX2 and showed that these histone modifications were still elevated 3 or 5 days after the priming heat shock, whereas they were not still elevated at the XTR6 or MIPS2 genes. Can a heat-induced transcriptional memory be conferred to other genes? Yes -as shown in the right panel of Figure 1 , the promoter of APX2 was able to recapitulate the memory response when fused to Luciferase. There are sometimes adverse effects when genes encoding stress tolerance mechanisms are constitutively expressed (Hsieh et al., 2002) , but Isabel and Yee-yung pointed out that these adverse effects might be circumvented if stress memory genes were constitutively primed but not actually expressed. Liu et al. (2018) studied seedlings; it remains to be seen if heat stress memory exists in other tissues, and if so, if the same memory genes are used. Even if different genes are used, the chromatin modifications might be similar. Indeed, histone H3 lysine 4 modifications have been noted in other stress (abiotic, biotic) memory genes (L€ amke and B€ aurle, 2017), as have similar time frames for memory persistence.
